United States Patent [
Haskal et al.

US005952778A

5,952,778
Sep. 14,1999

[(11] Patent Number:
451 Date of Patent:

[54] ENCAPSULATED ORGANIC LIGHT
EMITTING DEVICE

[75] Inventors: Eliav Haskal, Zurich, Switzerland,
Siegfried Karg, Solnhofen, Germany;
Jesse Richard Salem, Cupertino; John
Campbell Scott, Los Gatos, both of
Calif.

[73] Assignee: International Business Machines
Corporation, Armonk, N.Y.

[21] Appl. No.: 08/820,219
[22] Filed: Mar. 18, 1997
[51] Imt. CLS ..o, HO1J 1/62; HO1J 63/04
[52] US.ClL ... 313/504; 313/5006; 313/507,
313/512
[58] Field of Search .........ccccccoeecnenenncneee 313/503-504,
313/505, 506507, 509-510, 512
[56] References Cited
U.S. PATENT DOCUMENTS
4,356,429 10/1982 Tang .......vveviviveineninnnnne 313/503
4,539,507  9/1985 VanSlyke et al. ......coovvinnne 313/504
4,983,310 1/1991 Benjamin et al. ......ccceeeneneee 252/32.7
5,124,204  6/1992 Yamashita et al. .. 313/506 X
5,169,547 12/1992 Farng et al. ...ccoovvvriiinnnnn 252/49.6
5,189,549  2/1993 Leventis et al. ....ccccoceeveveeuencene 359/271
5,214,306  5/1993 Hashimoto .........cccceevevuerervernnne 257/632
5,247,190  9/1993 Friend et al. ....ccceeverrerrerrerennnnn 257/40

5,296,724 3/1994 Ogata et al. ....ccovvvveeiveciennne 257/98
5,328,580 7/1994 Reamey ........... . 204/181.1
5,337,374  8/1994 Konishikawa ....... ... 384/107
5,362,410 11/1994 Okorodudu et al. . .. 282/47.5

5,373,175 12/1994 Ozawa et al. .....ccoovvvvveiinnnnnn 257/99

5,391,756 2/1995 Karol et al. ...... 598/112
5,408,109  4/1995 Hegger et al. ... .. 257/40
5,449,926 9/1995 Holm et al. ... 257/88
5,593,788  1/1997 Shi et al. ......... ... 428/690
5,757,126 5/1998 Harvey, Il et al. .......ccccvenene 313/506
5,771,562 6/1998 Harvey, III et al. . .. 313/512 X
5,811,177  9/1998 Shi et al. .ccecevcevvercrcrcenneeee 313/506 X

OTHER PUBLICATIONS

J. Kido, “Recent Advances in Organic Electroluminescent
Devices”, Department of Materials Science and Engineer-
ing, Yamagata University, Yonezawa, Yamagata 992, Japan,
1994 Cecri, pp. 1-13.

Qibing Pei et al., “Polymer Light Emitting Electrochemical
Cells” Science, vol. 269, Aug. 1995, pp. 1086—1088.

Primary Examiner—Sandra O’Shea

Assistant Examiner—Mack Haynes

Attorney, Agent, or Firm—Robert B. Martin; Thomas R.
Berthold

[57] ABSTRACT

The invention relates to an encapsulated organic light emit-
ting device having an improved protective covering com-
prising a first layer of passivating metal, a second layer of an
inorganic dielectric material and a third layer of polymer.
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